[Abstract] Rhodamine 6G is a highly fluorescent dye often used to determine the transport activity of (Kolaczkowski et al., 1996) . An active KlPdr5p mediated extrusion of R6G from intact yeast cells can be followed by direct measurement of the fluorescence of extruded R6G in the assay buffer.
assay
[Background] Multidrug efflux pumps are widely distributed and can be found in all living species. They represent an important mechanism of antimicrobial resistance. The ability to quantify the activity of efflux pumps is necessary for understanding of their contribution to physiological processes and assessment of the validity of potential therapeutics (e.g., efflux inhibitors) (Blair and Piddock, 2016) . Methods for efflux activity measurements largely rely on two different mechanisms. Some methods directly measure the substrate efflux, i.e., how much of the substrate is pumped out, and others measure substrate molecule accumulation inside the cell, the levels of which is then used to infer efflux indirectly. However, the latter is less sensitive due to variable membrane permeability that alters dye influx rates (Blair and Piddock, 2016) . Accumulation of R6G in growing C. albicans cells inversely correlates with the level of the ABC transporter Candida drug resistance 1 (CDR1) mRNA expression, establishing levels of intracellular R6G accumulation can be therefore used for identification of azole-resistant strains (Maesaki et al., 1999) . Historically, this was carried out by measurements of accumulated radiolabelledsubstrates. More recently, fluorescence-based methods are being used. Accumulation of fluorescent dye in a single cell can be also measured by flow cytometry. The benefit of this approach lies in the ability to measure variation in efflux activity among individual cells.
The protocol of the above described method involves preloading the cell population with a fluorescent substrate prior to the efflux assay. After the loading step, substrate accumulates within the cells at maximum concentration. Cells are then washed to remove the substrate. Subsequently, glucose is 2 www.bio-protocol.org/e2428 7. Incubate the cell suspension in an incubation shaker at 150 rpm for 2 h at 28 °C.
8. Harvest the cells by centrifugation (3,000 x g; 5 min; 4 °C) and wash the pellet with 50 ml sterile distilled water (4 °C) first, then with 50 ml HEPES/NaOH (4 °C) assay buffer.
9. Resuspend the pellet in 50 ml HEPES/NaOH (4 °C) assay buffer to 10 8 cells/ml. 12. Transfer 100 µl of supernatant into microtiter plate well. Supernatant is sufficient for three technical replicates. Store the samples on ice until the end of experiment.
13. Measure the R6G fluorescence of the samples at laboratory temperature using the spectrofluorometer (the excitation wavelength of 515 nm; emission wavelength of 555 nm).
Data analysis
1. Calculate the R6G concentrations using a standard curve. The following concentrations of R6G
were used to generate the standard curve: 0, 50, 100, 250, 500 and 1,000 nM. 
Notes

